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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a highly reliable 
semiconductor light-emitting device and semiconductor device with 
extremely small deterioration of a semiconductor light-emitting 
element or a carrier traveling element itself and a mold material by 
heat generation from the semiconductor light-emitting element or 
the carrier traveling element using a nitride system ni-V compound 
semiconductor. 

SOLUTION: In these semiconductor light-emitting device and 
semiconductor device for which the semiconductor light-emitting 
element or the carrier traveling element using the nitride system III- 
V compound semiconductor such as GaN or the like is used is 
molded, the mold material 25 for which a filler composed of the 
nitride of SiC and HI group elements, a compound semiconductor 
provided with a chalcopyrite-type crystalline structure or diamond 
is added to resin is used In the case of using a conductive filler, an 
Insulation film is formed on the surface. The insulation film can be 
formed between the semiconductor light-emitting element or the 
carrier traveling element and the mold material 25. by forming the 
insulation film on the surface of the semiconductor light-emitting 
element or the carrier traveling element or the like, to which wire 
bonding or the like is performed and then molding Is conducted. 




LEGAL STATUS ' ' 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 

rejection] 

[Date of extinction of right] 



(ms^mm (jp) 



«2) ^2: §1 ^ (A) 



(ii)4«»4Bn^i»«# 
#^^11-68237 

(43)41^118 ¥fiKll'¥{1999) 3 ^9B 



HOIS 3/18 HOIS 3/18 

H 0 1 L 33/00 H 0 1 L 33/00 . C 





fWPF9-218e22 


(71)ffllRA 


000002185 












¥J«9¥(1997) 8H13B 




Sc^ft/riKita/ri 6 TB 7 #35^ 
















^ISi8.;i|K4tfi;r|6TS7#35# V- 














(74)ftaA 





(54) [fsii^o^fti] I'iSi^ie^e^ti^i^iiM^^^^fi 



(57) imm 

im mmik 1 1 1 -vm^t-&'^^wi:m\'^fz 
-/w Wi|s^ro^^^l:!is^g^^)t:/>/j^.< , mnmri^iiit^m 

mVk^m G a N/i fcDM^b!^^ I I I -Ym^t-k 

tSV^T, S iC. II I :K7C9|£0^{I:!^. ;*7/W3X^9 




25 ^.ikFMH 



■24 U-t=71^-A 



181*5 1 1 m<m7k 1 1 1 -vmit^!So^mi^i:m 

[S*JI4] g^bfeS I I I -vm^ti^^^ft^ffi 

■ 7 1 mt<^lk I I I - v;^^k:^t)¥^*ft:iSrffl 

[»*5 ? 1 ±fE^^f*:^3t^^- 1 ±fE^-/i- mP, 
57S«0^^*|ir^3t;Sfi, 

1 0 J mtmih 1 1 1 -vm\t^m^mw-^ 

1 1 ] ±127^ 7-<n)mmi)^mimi3--hti.^ 

Igt*5 1 2 ] ±f5^^ft:B^fe^^ ±fE^-/u 

t»*5i 3] mtm% 1 1 1 

S i C lb Jfc 5 7 ^ 9 j^JD $ tu/t=E~;i' 
tl«*5l4l ±§S7^7-ogS*5iteitt);!i>p5/i:S 



(2) «PMJP 1 1-68237 

11*51 3IS«i(Diiil[(*:m 

isi*5 1 6 ] mmik 1 1 1 -vmt'^m^^iffk 

S. 

r t ^^mt-r 511*5 1 6.fB«^<^i^i*^*:3seo 

[tl*5l8] . ^'Si.^^'>)rmT%=i-h}JSL=^-)VY 
[11*51 9 1 m\:Mlh I I I -vmWL^m^^^k 

^ffigi'*/i'3/<-i'7't' hs^^gft«3t^sr*•t^)^b^tl^fi^ 

I»*52 0] ±IS7-f 7-Og®dSiffe«^(feA»t,/j;5 

ri:^(|#t»i:-t-5?t*5l gfS^ro^i^^^flJ^M, 
ll»*5 2 1 ] ±IB^-r y T^trjg^^ i: ilE^-zu K 

[^*5 2 2 1 g^k^m I r I - vm-a-'fe^^ft:^ 
[if*52 3] ^.ti.y ^^-(nmMii^mmnt-^hfii, 

1^*52 4] ±fE=¥YyTjtfT^^t±IE^-/l'K 
S*52 2fB«tOi|igff*:^g, 
(0 0 0 il 

fcj;t;j|iltflc3$ii(rBlb. Wmiki I l-v^ 

[0 0 0 2] 

■5Iienti|^itfr«^^^i:LT. ^^t:;<fy!>A (GaN) 
lwf^g$i^^,S^t:tl^ I I I -v^^b-a-'fe¥-S«:^f-7 

[0 0 0 3] rOGaN5K^Jfey^;t-K(l. ii^. ^ 

SO ^m(Dv-h'yi—j^±.\mm\^£ifX'm'&^ii. y-r 



3 

I 0 0, 0 4 ] 

a N^^5fe^^ K(7)f^S|5lt. ^^/^ fgmi-^^ ^ r t 

h*nm^it^xx^i&\,^'&^f)^h^itmfi 

[ 0 0 0 5 ] '^c T. G a N^^^^^ K^T)^^!®] 

(n>^^i)^fimt=^-)v mP(^m\.x'm.-^fz.ymmi 

1) s ft (Cu) i3j:t;ffi (Ag) 4^-4. 3W 

/cm • K. ih:77^rX— '0, 4 2W/cin'KT*fc 
^OlI^LT. ^2K^i/8f|gfl«^!l;ttf 0. 0 0 0 4 8 3 

T^^^fc^^)s ^<oy >{y-^'^\^x^%&^i^^^^^. 

^)^^y-^y%y^7^. -^^I^y 7sti}£t^m'^^hf\^X\^ 
^i)K :Lthh(DUn(D^.Bm^\X T/w^':^T--0. 2 
W/cm-K. g^l:i/y3y-ir7^/^>:^;^"C0. 2-- 
0. ^^:^y7.X0. 0 14W/cm 

[00 0 6] K#t±G a N^^^^^^-T K(lio 



(3) it^m^ 11-68237 

1 0 0 0 7 1 ±ieto*f«i{^ J: ^s^-^^^^^bcoBgmi. s 

[0 0 0 8] ^-/w Wip^l-t LT«t«Bl:i®Jf*;&^ 

1 5 irfe 7 :^ ^ is A ^ ffi V ^ 5 t 

JO K^:^»^>K^;55^^^:f^T^^5 {«fBS¥8-1626 
7 6^>^$R) o ^fc. ^-/^K«*!tsfi7:)^tSi;:^)tiS:&<i: 

- 1 4 8 7 1 7 -^^#) c 

[0 0 0 9] LfC/i^oT. zcDWMo^mas M<t^^ 

^itf)m^x<>fj:<. immzmMz^mmt^mmi: 
20 [0 0 10] :i(D^m(D{&(Dnm'^s i i i-vmit't 

[0 0 1 1 1 

[0 0 121 :i(D^m^m2<Dwm. mtmihi 1 1 
^Mz^mwm^&m\^-^^^x. mm^i i imiumo 

[0013] z.(Dwn(o% 3 (Dwms mtmih r 1 1 

m\i^Mz^-j^Y^P[^m\^^fzzt^w&it'thh(o 
.xh^o 

[0 0 14] z.(Dw^<omA<Dwm. mvcmihi 1 1 

-Ym\\:^m^mw^m\^^tz^mw^%m=ht^'^-f^ k 
^Mz^mw^%^Am^^^^x. mm^^^T'^wt^ 
h^::^y.^y-tmii^-^Mz=^-f^-Vi^'i^i:m\i^fz:it 

[0 0 15] ::(r)wn<D%b<owm. mtm%i 1 1 

50 K^tl?t*^^*:ggl-fcV^T. fltfflllwS i Ct^hfJihy 



5 

[0 0 16] rro^?qro3S6ro^?^f±, mimm I I 

[0 0 17] z(Dmm(r>m7<Dmmi-i. mm%i 1 1 

[0 0 18] z(r>mf^(DjS8<o%mns mimmi 1 1 

[0 0 19] C(;3%BJ(7)SU.»2. ^3fc-J;U5«4ro 
i C, I I I iKTclSfOgfbife. ;!7/Wa/NV7'f f-ISSSS 

^ISife^^-A^ f>^!fe-r ^Jfet-^* LTSBJ -c-fo 6 1 <^*5# 

[0 0 2 0] r(D%?^<^^2<0%S^j3j;U!g6O^B^(l 

*5VNT. 7>r9-o«-^5ft tTffl^^P)*^,r^^^> I i 

5E5lO^{Li^3^ro;Rft:M4:^lf5t. A 1 N. G a 30 
I nN. A 1 Ga I nN. B N/j:ifT-fo.5, Sfc. C<D 

•^^■^■t^\t%i^^^W\t. I I - I v-vft^k^t)¥ • 

I - 1 1 1 -V I m\t-^<^^mwti t'X'h 9 . ^ 

C^AfttfiliSrSIStfSi:, CuAlS2 . AgGaSez fj: 

ifx-h^. 

[0 0 2 1] C:ro^S^|C*3^^T, 7-f7-W#!iEf<7)5 
f^aft)?it(0(0{|&g^^^S:^(f5i. S i C»4~ 
4. 9W/cm • Ga Nttl. 3W/cm-K. A 40 
1 N(i~2W/cm • K. BNI11~1. 6W/cin- 

[0 0 2 2] r©5ll?(cfcV>T. *-/VK 



l^mW- 11-68237 

6 

[0 0 2 3] C©^PJtr:tel,NT, y.^7-OitntLX 

mm<r>mm. ^m»m. ■/f^v^-i-yifv^'^-. y-K 

{I; s i ^m\L s i t£ ^(nW^'^'o^mB.^^ Ufc t) . 

[0 0 2 4] sfc. mmzm^^^B^^<:>s^x\ 
^t^^^^m^i-ttci-i^^ y r^^T^^^lr y - K7 u— 

v-j/S/iift J: t) S i 02 K<cifCi«51ikffllSrJgfiS;Lfc 

u . i^mmx-n < mmmi:m^i-ft <o i-x^mmt/tm 

[0 0 2 5] rro^Mt;:*3v>T, mitm'^hi I i-v^ 
Jb-a-ife^^mi. Ga. AK I nm:xlBi)^hf£i>m 

!feit^^§tt;(D:i.(*:M5r^lf5i:. G a N. AlGaN. G 
a I nN, A 1 G a I nN^ii'T-foS, 

[ 0 0 2 6.1 b lr«|fiK$i^fcr o5lMlci3^,^T 

i.xm\'^hinx\i^i>s i c. .1 1 im7tm<r>mt<i^. * 

m^^J^f5<7)7^•7-^JiUT^-/^ K WF*3gRl- M-^ 

[0 0 2 7] r<D7-f 7-<?3tti|S|-t LT, ^SBSI 

± ^.^-/w W1s|.(D[*9S|50i&^t;S:IWJl:-t-5 r t I^X 
#5. 



(5) 



11-68237 



8 



10 0 2 8] 

-to 

10 0 2 9] t-Ts z(D?^m(omi<om'mmm\zj^^=e 

0 1 liG a N7h^tft^y( K4r^ El 2 IIEI 1 IC:^ 

[0 0 3 0] C(7)Ga Nm^3fei5^^ 

I::. GaN/<5^77l2. nSGaNla, nSA 1 G 
a N)i4. G a I nN;i>^e>>i6^^® 5. pHAlGa 
NJi6:^3J:t;^pS!GaNl7;65)ilI»:^l$tbT^/^6o w 
:iX\ nMGa N®3(7)±lgii. nSiAlGaNl4. 
«*15. p^A 1 GaNl6*5j:tJ?pS!GaN®7tt 

5<t5ics i 02 ^(?5J:9?i*fe^K8;65|^*t?)ixTi/> 

(OtOXfeSo wt??itei&^8tw(l, p^GaNJi70± 

8 b^ai:Tn^GaN®3iCntll;ffil Oi>^=^l^^^ 
ffil^btl. nfi!im<^10<l:LXIlM;tf^T i/Al/A 

1 0 0 3 1 ] B 2 d^-f^-zv Kit±G a NS^*;$^>f 
:?^~K(w*3V^TIt. H 1 l;i^i-G a NS^^feiJ^-Y K 
(?:>i^:7 7xrT£Sii75S®ji\ y - K:7 2 i(7)± 

95i;:H:»t?>tbfciiflgp2 1 a (omm^mmM (la^w 

'><»fl§*Offiir^j;?i5ffll>e>tl^o Ga N^^^^:5^-^:^- 
KOp^B^jl;119 {igi2{iiov^Tniii^-^r) ny^-v- 

2 2l::J:!9y-K:7u-A2ii:7KVT-<Vir^ix, ^ 
COn<llS<ilO (E)2(Ciol^TllEl^ii:■f) itU^^- 
2 3(::<t !9 y ~ K:7u-A2 4 ir/l^y-r^ y^^tiX\^'' 

m%milii:mc^^:it^j:t'i:U&3tLX. ^(0^m<D 

2 5 x^-/u Ki*± $ tuT 1/ ^ 

[0 0 3 2] r(7?ml<^^S?gte^-*5V^T. ^-;UK» 
!|Sf2 5i:UTfl. .:3i7K:^e'>«flgtCS i C;!i^e)3t^7-^ 7 

— f)mi}U^tltii^(Df)m^^htlX\^^^c Si on. ^(D 

Tm!^mE'^i^^mm^j:tizx^x\tTmmxh^tz 



2^? 



30 



40 



50 



-(ommt'S^^m^Jt^CxmJ^:: tf)*^x^ ^f)K ^<D-m 

[0 0 3 3] -^fz. ^mti^^-f 6S i Cf)^hfJ:^y^ 
7-2 6^^v^6S^(:l^l> E]4(;i^-r<t ^6:^)^ 
Cfe>'^7"2 6<0^®»CJtejS^^2 7S:Jg^LT*5<, 

:i(7:)mum2 7(r)mf^it. Mci^mat. m^^s s i c 
^^h^^i>y-(y-2 6o:>mm^mit\t^m^^X'fy:< 

[0 0 3 4] tfc. ^-/l-K«-*if2 5'^(7:):7^7-2 6 
(D^^^mmt. ^-)\- K^±G a N^IS^i?^^ -t- K 

#:{r:^-|;i7H'7-2 6>lr:&t^^-^Ttctl>L. :7 ^ 7 

mmx.htz.}b\^^ G a N^5S3t^-^ Y<r>W'&.\^<r> 

2 5^i*:OiagOi&-tt^f^±$i^^7t*!)t;i. GaN^ 
ir- Ff+i£-tr(07^7-2 GiOMa^i^i^Tt 
<t)^\ th\'^. ^->'W W3|Sf2 5*<7):7^7-2 6(?)» 
gir5>*€:4^fc-^5Ci:l:iJ:.!P. ^-/i- KW^tsf 2 5 ^« 
^-r5:i^^^>-1tflg<!r:7^7-2 ^h<Dm^^(0^^^\c 
^^x^y:.^%<om\.fSi}i-kum'th:Lbt^x^^ 

^-/UKa-±G a ^3.%%^^ ir- Yt^h%±^h%<0 
[00 3 5] i^±(^J:5t-. C(^mit75^5£fl^^{-J:ti. 

m25t\^x. :^:r^^i^mm\zm&mmf)m^i'f4. 9 

W/cm • Kfc^i^e:)T^l5l^S i C^^??/.^ 5:7^ 7-^58^ 
;!)D$tl)ttJ04:ffil^T^^6^^X^ BftS^lwG a N^^^ 

G a N^^^i$^^ Kg W3ISF2 5 

X#5o 

[00 3 6]«felc. r<??^P^0^2<D^56fgffi(cJ:^^ 

[0 0 3 7] z(Dm2<Dmmmm\^x^^-/\-h*m±G 

aN^«3fe^^:?J— KI;i*5i/>Tfl> El 5 t::^-r<J: 5 l-x 
G a n^mt/t^^ y - vy u-m 2 1 ±[;ilg^ 

fr^StJl-. ^^^"^/^^y Vi/feT^^ifdJi^). GaN^^^ 

y-K:7U'-iN2 1. 24(05fc«S15. 

•t-2 2. 2 3/«^if(D^®i;:s i 02 BlcOct 9?ijf6« 

2 8^?1^^UT*3<, ^bX. ^(Dmz^-/\-mn2 



o 
o 

OQ 

2 



H 
CO 
Ui 
CO 



-5- 



9 

CSv 7^-^-2 2. 2 3?iifi:^-yVK**J|Sf2 5t<^ 

Z.t\t. SlO||Jte?g^HlJ:6^-/^m±GaN^^ 

[0 0 3 8] :icDm2oSffi?l^^lwj:n(^. ^ico^ffi 

-r -5 te^^ H ^ > i^i^ -f 1 1 ^.^ < ;i 5 t ^ P ? ij ^ # 6 Ci: ^ 5 X- 
[0 0 3 9] jeii±. r<;o^P>^o^^S?g^(;lov^TJ^f*:&^ 

[0 0 4 0] m^\^. ±^(omi^xx:^m2(Dmmmm 
lcjo^^Tll. ::<^^?g$rGaNS^^y^:r-Ki;iiiffl 

a Na^F E T;i ifOG a N^^m^^ffl^^l-iiffll-^ C 
[0 0 4 1] 



(6) mW^ \ 1 -6 8 2 3 7 

10 

[ElBOffli^^tftW] 

[Ell] rco^P>gcomiO*i6?i^^(cJ:5^-/^K$*± 
G a ir- Kl31*5Jt6G a N^SI^t^V ^d"- 

[1112] r<^»?^<?D^i(?D^}S?i?ffi|;iJ;S^-/^KfeHh 

[0 3] ::,o^wm%\<ry%mMm'cX.^^-)VYWi± 

[IEI41 ::iD^p^(7Dmi'^M]6£?i^^t-ct^^-/i-Kit± 
G a Y\:l^\)'^^-)V wmi-^iP 

2^ [13 51 C(^)^0>^(7)m2(7)^iS?i^^{wJ:^^-/U'KiN-± 

1 ■ • -l^yr-fTStS. 4 • • • nSA 1 GaNl. 
5 • • • ^3tlx 6 • • • pSA 1 G a NJl. 8. 2 
7. 2 8 • • • 9 • • • piijm®. 1 0 • • • 

nmW^. 2 1. 2 4- • • y - K:7 i^, 2 5 • • 

• ^-/w Wisf, 2 6- • -y^y- 





-1 it:?7WT«« 




